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U T t is difficult to say what is impossible; 

I for the dream of yesterday, is the hope 
JL of today and the reality of tomorrow . " 
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program, space station designers and side the shuttle, which would now do dou- April of 1985, eight contractors were 

planners began to come to grips with the ble duty as launch and resupply vehicle. selected to do a detailed definition of the 

tough questions of safety, hardware, Thus, in 1972, in the approval of a space station. In March of 1986, the 
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output is software ODS will provide the standards and 

integrated at the protocols that allow SSE and TMIS infer- 

Work Package level. mation to flow to and from operational 
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in contractor work, schedules and respon- (unities. Another 1988 activity involved a In January 1990, the External 

sibilities, the design phase got off to a major effort to determine the optimum Maintenance Task Team (EMTT) was 

busy start. The major engineering activity launch and assembly sequence to provide formed to address concerns regarding the 

for 1988 was the Program Requirements an earlier man-tended capability. 1988 amount of extravehicular activity (EVA) 


during the year. The preliminary design of packages, the International Partners and and the power supply in Canoga Park, 
nearly every major component, subsystem the station’s hardware and software ele- California. 

and system was reviewed. This culminated ments. This major milestone confirmed The Laboratory Module, for example, 
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Includes Exposed Facility and Experiment Logistics Module. 

Dimensions are for one resource node, weight is total of two resource nodes and cupola. 

Shape and dimensions are for the Solar Array Wings; weight Includes six of the Array Wings but not the truss. 
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needs of the crew and any other users. It systems extend human duration in space • residence for supporting utility sys- 

will pretreat waste water in order to pre- and reduce resupply flights significantly. terns equipment, 

vent chemical breakdown and the growth • limited user payload operation, 

of microbes. Post-treatment systems and a Resource Node Structure • residence for the centrifuge, and 
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14.5 ft. (4.42 m.) in diameter. They are 
designed and outfitted to serve as com- 
mand and control centers and as passage- 
ways to and from the various modules, A 
cupola will be attached to Node 2. 
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Traditional Florida’s east coast, midway between mission with the former Soviet Union. 

Center Roles Jacksonville and Miami. The “space coast” Earlier, in 1972, KSC was selected as the 

and Missions of Florida has long been determined ideal primary launch and landing site for the 

for launches and landings. The Atlantic Space Shuttle because of its existing facil 
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Traditional research and development in the fields of unprecedented robotic landers on the sun 

Center Roles aerodynamics, advanced materials and face of the Red Planet. Viking Lander 1, 

QfiCl structures, flight systems, information sys- the first spacecraft to land successfully on 

Responsibilities terns, acoustics, aeroelasticity, and atmo- Mars, continued to take pictures and mon- 
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BLACK and white photograph 
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Habitats while providing selectable 

gravity levels between 0.01 and Centrifuge Facility in Space Station Node with Centrifuge in Endcone 
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Life Support System (ECLSS) instruments, whether in space or A WP is a complement of program 

Man Systems ground facilities, with databases, data activities which is assigned to a select- 



”0 » 
c .3 


U 

.05 


<D 
u 
C 

go .2 

C o 

-3 X 

eg Jj 

V o 

o H 
a v 

"O *5 
a o 

* x 

DJO u 
C (33 

x a> 

.SS 


&c 

g 

o 

Is c 
-r 

*55 


c _ 
do a> 

x 75 

■g ^ 

<U 


71 _<u £ ° 


u 

o 

a 

X 

03 

<u 

x 

w 

X 


•r a> 

a .5 
« tJ 

DC O 

£ ^ 
2 g> 


C/3 JS 

a> h 


os O 

i — « 

o3 <U 
75 H 


a> _ 

& E 
o o 

IS 

- * 

? U 

X X 
03 .ti 

1 1 
c .2 
8| 
c B 

E - S 
2 S 

w C 
c/3 7 

g .2 cl> 


>> 2 
13 jS ' 
C 75 

03 

o *5 

S'?' 

T3 tj ' 

c « 
« s 

yf C 
C -S3 

0 x 

1 8 
O ^ 
~ C 

*1) . 
Cm 

6^ 


cf 


c 

0 


<u 
u 

0 _ 

rt 

1 4> 

■o o 
c G 

G QJ 


3 

75 

'B 

G 


O 
CS c 

a o 

X ^ 


V 


2 

o 

c 
o 


<3 


I 


' V 

Cu x 
3 3 
O rs 

Cm O 
DO ^ 
^ X 

c E 
o i3 
w a 

rt . 

•5 S 

G x 

a o 

s 3 

&J8 
< z 


<L> 

8 s 


G 

O 


a X x 

CX X 

x ^ ' 


V 

M-B 

s £ 
>S<M 

S£ 


6 

T> 

<U 

_03 

n 

Cm 

Cm 

o 


.rt -O 

M— rrj 


o c o 

S 2 « 

X DC Cm 



.$ sJ 
el 

S p " si 
£ 2 b-2 
fe* C tj 

1 1 ail 

S O u -§ 
. cx o ° 

g S G 6 

G O X3 ^ 

V O C 'rT 

a 

O ^ -M O 

tj vj DO 

♦S o o 

75 3 ^ 5J 

e-s 5 

-S 0/ -rj 
> x 1> 

MM X Cm U 

, "O 03 C3 


>• 

c 

I 

w ‘a 
« 8 *5 
E i> 


o 


rt g x 

b g 6 
o x a) 

a> 

X _g MM 

8 

U O VM 

TJ O 

B H ^ 
§ G J3 
£ cr c© 
.b v o 

«-> cj 

X x 
d> X5 

73 f 1 

mj > 03 

Sii E 



o 

a 

O 'm- 

C-(M O 

0 *-i 

u % 
"o 

1 fl 

C 3 
o3 X: 

x *G 

.2 te 

G (73 
<U _ 

32 u 

8| 
C 1> 
O 


Q> 

^ _ 

<D x 

•2; u 

«S 

Q) H 


2 G 


IP 

! ” o o 

S 'J 3 <* 

V° c/> 

^ 00 ft 
>-* n> 

Q P 

nj 2 
v<n 5 

w F? 


2^3 
rt M Jg 
0- oi O 

» w 3 


S 00 <t> 


IK Z 2 
c > g 
P — 

c/> V) ! 

2; 2 O 

SfTSJ’ 13 
>* * n 
; > eT > 

, r 1 ^ h 
o i 
C/5 ^ 

> 0/5 T3 CD 
>00 p r 

> ^ n Ar 

s K) Op 


I 

?5§ 

£ nT Q 

O c/5 *"*^ 


"d v £ 'z, n ^ o 

S S' ^ > o c o, 

r? O ^ (/) C- ^ ^ 

D nr S <tj ^ n 

to o ^ n p 

O *• D ^ X . — 

4^. g 0 P bT P“ 

j\ ^ n d p- n 

v° -s a 

to y» D 6 rs 

onV^ n ft O 

K> Aq c 0 ^ ^ 

°°Stols ?s' 

ot O 7 : H) 

vy\ s/5 -$ 

4 *v 

ON 


£ p 2 ? 2 

» 2 > g- » 

w 9- ^ 2- 5- 

g- rt; > s: *“ 


p nr o *> 

* 5 S a & 

ro g sr rt > 

^g<S Sa 

P o p 

'j !y d a 

^ £ 
c\ y* U E 

- 1° I 

'£> £ ts> 2 


12 £2 

o > w 

» V) — 

sf > v> 


>- 

no© 

P^ <T> </> 

o 32 *o 

^ a <d 
w p <x 

t) o jc 

C a 5 


00 ft X) > ^ 
goof ET ^ 

&£<<§. 

t 9S >2$ 

a\ on ^ 

OJ f to a 

uo An ff 

OsJ zf» ON v; 

£ cn rt 

K ^ b 


§ 

— jo 2 T" 

S 3 ® 

S' n „ 


SSSi 

aS9& 

5 n ^ 

3,- *2 
a p o 
a cp S 


p nr sr 1 
^ o ^ < 
p S 

m ft iL ? 
•— 1 • • p » 
^ ro 3 ! 
^ cl £ 

i: 0 ! 
6o;^ a * 
^ V° ! 

SyH 


4 ^ ^ ! 


S 8*1 

” p P 

Q n) g ' 


gs^ s. 

4^ -J 

h - 1 1 O i_» 


>£ c 

■ D C g 
P" 


>- r) ^ ' ^1 

p nr ^ 

5^0^- 

-■ ^ uo 
4 ^ - ft OC 

KJ -- ^ 

I /~\ bi 

^mO 

4^ Q. 

0 N> G 
-4 X 

OJ 


p nr ft' 

>< o § 

p 2 
045 rt P 
1— * ** (T> 

i^so Si. 

OCSH 

UO i, NJ 

^ on* 


NASA Public Affairs Points of Lewis Research Center International and Contractor 

Contact Mar y Ann ^<-‘to Points of Contact 

Public Affairs Office 

NASA Headquarters Mail Code 3-n International Partners 


?! 

o 

73 T— » 

< Q> 
OJC 

y J 2 

o 3 

?<2 



>n 




!3 ^ 

■SgS 

* ™ rri 
0 ■■ o 
<q a rv i 

•g c .. 
.S ° x 

pH Pm 





: ’ to \n 

S m oo vi 
0 0 ^ 5 ? 
^ .£ ii r 

+=j C 

£X C o x 

0 > D .G 2 




o 

ITN 

rO 

On qt) 

-O c ^ ?N 
iJ U rr, 
-c -o& ^ 


^ C O * 
n 3 ^ 

H CO pH Pm 


C/3 <D 

c y 


<73 OJ 
' CO 


y 

Ph Jj 

M 3 
-9 c 

0 G 
Ou o 
CO 

2 » 

u ,g 


o 

CM 

tf xr 
= <M ^o 
2 °o i 

O T-( 1— I 
U M M 

sc™ 9$ 
e < <£ 
V > S 


.§8 8 

JQ 2 c ffl 


" a g 

s c o 
®) « 2 
On jg 
r^ > pp 


O 

O 

g 

c 

o 

O 

0) 

o> 

o 

J* 

o 

0 

a. 

u. 

1 


Pm 

< 


a 

o 

u 

O 

v 

u 

03 

a 

c \n 


g> 

8\ 

I 

■s , 

i 


D On q 

§to 

a3 •— >cm 


Q a x 

j?S 5 « 

o 9 0 
pd S eu 


cm 

o 

NO 

XT ITN 
CM O 
CO 00 (VI 

ir ™ Ss 
«■> a & 

5 ^ ^ 

-^32 

O O ^ 

3 ™ uN 

> -• O 

C/3 y CM 

^ G 

l-S a 

DC Cp Pm 


so p. cl ‘ 
P O C 
CL 3 ft 

n * 

8 r- » 
c 3 Q 
3 ft o 

n &3 

g n *o 

ifi: 

c grjjj 
3 § I 
J» 3 n " 

■o Br'R 
SO o o 
G £Loo 


a y o 

g <£ s 

X p 

O • 


? gg a-8 
ft S. i 3 s 

1 |g g |g 
1 *”S i?S 
: o 7 “ a o 

r » 8 B * 84 

’ £ a n < -O 

? Or 2 p ^ p 

L § 3 3 fi 

s p r d £L ft 
1 ?■ H Bit) 05 

! ^ C? p p p 
! G. ^ w cT O 

! P M r> P ^ 

L P £ O C 

1 ft S' 5 ? £ Q 
L n g.cE 3 3 
• 2 a pr cl 
<’ ^ x> O 

.5*0 25 8 
S* o 3 TL ^ 

S f 3 r/) O ^ 


-* o p ^ 

§ g c/> 0 > 

^ j£. T 3 p pr 

p a p a- g 

3 t n x 

a c 


W r^Ti *0 

p g P tr 

p O ^ 

4- a < » 
^x oi k- 

11 * 21 

.si**? 

* eg Q. S 

tyi w- 2 

8-IM 

■iiS'8 

& P 3 $ m 
ft *1 o p 
3 ft p 1 

P 05 H d 

• <t n t? 

— 3 tr 

3 0 -> O 

e ^ O W 
® cr c g 
^ a g J> 
O^C Cm 

sr o p lC 

p CL O 0 
05 P 

P 


£ B- > 

ft Hi 33 

05 ft PT 

p £ n 
g P p 
g-OQ p. 
ru o 

o * S 
Cg k- 
S- 5 a ^ 
<>s« 
c 30 V 

3 . (i 2 

< 3 £ 

<t O. =: 

►n _ cr 

R < re 

D C § 
a p _ 
cl ^3 

C/5 P 1 — ‘ 

r+ P p 

c OTQ a 
9? c/5 5 
n> Q. 5* 
w 2 oc 
O 3 - 



O >X 

^r.T> ^ 
P?T5 ^ 

fi Q 


g SP p 

> P c 
c/i P* D 

> C o 
£ 3 cr 


G Cl "O 

<Ti o p 

° 3 8 


n & 3 h 

g §■ S s: 
g r- a- w 

S- 3 " 8 » 

ft p w g 
r$ r^. TJ 

^ « p- £» 

o' c g. 
D 3tD r 

a p x 

S -5- s 

s.? 


p C p 

S S5. <1 
r& 3 < 
era cl 

5 2 < 

• " 3 §. 

. 2^ p m 
’ FT- 5 "^ 

St3 O 


. « w» SL 

' 3* o 

8 b. 

W C2 ri 

T) w P 

-8 p ^ 

S 3 3 

„ _ CL < 

• 2 ft 
P p* Cft 
t < Cfl d 
tj’ ^ 00 

3 H % 


§ 2 c ft 

3 3 5*h. 

P rD p , 
p p ? 3 . d 

C/5 o r- 

x | g B.S 

O- p. r& rA P 


0 O 

S ' 3 s g« 

e-J § 

^^§.1 

^ H 3 O D 
3 s- 3 ? a a. 
^ H) cl 5 -n 

c ^ C < p 

lllll 

I 3' 8 n § 

P 4 o D 

S? S. g o 


r ss 

s-s 1 

g' 5 - 

o n <* -, 
3 ung. 
> c. » 2 a 
s o 3 W 

G 2 ff 3 

1 5 n-. c z 

* 3 ^? O 
l p O 

■ p* „ •— 

c 3 p p 3 
s o n O 
£ a £ -» 

fT ft CD 

: SSC‘8 

ftB-J 8c 


cr < re 
rt §- P 
n p 
o 2 a* 
: 3 ® fT 

rti p VI 


3 ^ g- s. H 

^ ft tr 


• s ; » 

ET-o ? 
o' £. 2 . I 
■ trx> tr : 

2 3-5 ! 

T ft , 

a3 o; 

o g sr : 

J p Cl a> ; 
. n _ p 

' 8 n S: J 

3 ET^ 

p 5 . p : 
: g J 5 "O ^ 

- a c qg , 

p re P » 

J-t V 3 o ! 
« 8 -' 
d 


W T) P 
p P P 
n o c_ 
P“ £ X 

p"^< c 5 

ft p c 

Es 3 

j aa 


c 9 . re 

P » “ 
g V 5 p 1 

3 3 2. 
ft c £ 

§ 3^ 

go n 

2 3 w 

G ^ v^ 

g- P Vi 
0 Q i 

P £Hr 
re ' 

o ^ » 


v> P-QfQ 

P 3 H, 

a 00 o 
Q. n 3 
ft o ^ 
• w 3 o 

n t-t*. 


- 

0^0 

51 

ft a w 

C /5 Q CL 
P 5 > o - 
n O ^ 


< ’ H 

r 3 o 

p. n 
5 O ft 

S p 3 

^2 p P 


p n 5 - tr 
3 r? v 


§ & % 

I^S 

p r-1 ' 
c’qs do* 
p 3 p 
w < o 

o 4 ^’ a 

^ • r-t 

P H 0 
a J ft 
g. X 

as 1 

S 8 


0 ^2 
a ?2 
o S 


n y ro 
c‘ J? 0 

p Q cr 


012" 
Sr p - 3 
grog 
n E? S a, 


g I 3 8 S3 

O CL c/5 

a p » p 


n p p » 

O g CT P 

gSrr 
s " ^ 
a8 3 5 
» 3 t.3 

2 ^ P V- 

Op—! 

H ^ E’ 2 
cr re P xt 
0! X c 
-P tr p- 

3 ft ft ft 

P -1 r\ 

cr 3 * p CL 

p- 3 T3 cT 

p re t 3 0 

Ei ce’H'o 

^ ^ p‘ £. 


g.S ft 
O ^ 


l p o rt * 

ro g. er H | 

i oq R 3 p^ | 

p. p 2 t 

f-t p 05 ^ 

! tr “ s, S 

, C. P o g* 

; 3 p^£ 

1 arS 

: co 3 o 

;* c? 3 c X 

; c O cn p 

l o o ^ r 

h C P CP P’ 

j 1 — re jii 

rf "C Cfl P 

5 ^ 05 P W 

1 CL P 

■ ir p P 

i a d c 3 

; 99 . F 3 8 

i 3 p BL 5' 

i ft r w 3 

; re y 1 re 

i p. p 

’ p 

OQ 


p -n p 
* p g. 
CL Q o 

C ^3 
p ^ qg 
3 ■o 5 
Z3» 

O <_"< 

3 £ P' 

„ re 3 

3 x « 

pr* eo 

3 3. n 

S 3 « 

75 p 


rT rt 

2 X 

M p ft 
3 OQ 3 
A 3 

§ S ' 3 


p. ft o 
ore a ^ 
P p 
re S P 

3-t? 


tj o p 

^ a 3 
oca 
2 ET or 


<L § a- 

5 p 

w 

2 < 

!T •3- <T 


Space Station biology, and Controlled Ecological Life long-duration spaceflight affects living 

Freedom support System (CELSS) development. systems over single and multiple genera- 

Payloads Currently, the LSD is studying five tions. The facility will also be used to 
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Gas-Grain Simulation Facility. The OSSA Payloads: Microgravity Science 
Gas-Grain Simulation Facility will be used and Applications Division , Currently, 

to simulate and study fundamental chemi- the MSAD is studying six Space Station 





to tissue development and differentiation. Modular Combustion Facility (MCF). 

This will allow biological processes to be The MCF will be used by the science and 
studied and unique biologic materials to engineering community to perform exper 
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advanced optical diagnosis, non-contact The SSFF will allow two furnace mod- 

temperature measurement and data ser- ules to be operated simultaneously, allow- 
vices not otherwise provided by Space ing a high throughput of investigations 




long-term real-time monitoring and analy- Bioregenerotive Water System (BWS). Earth, Biological materials separated in 

sis of spacecraft atmosphere. The Bioregenerative Water System (BWS) space via electrophoresis can yield larger 

will conduct experiments to quantify to quantities of purer products than can be 
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